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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a built-in antenna for 
portable radio equipment which is little influenced by a human body 
in a speech communication state of radio equipment and has a high 
gain. 

SOLUTION: This built-in antenna for portable radio equipment 

consists of a loop antenna 2 which is arranged with a very short 

distance separated from a radio equipment group plate plane 1 in 

comparison with wavelength so that a loop plane may be 

perpendicular to the plane 1 in the direction that is opposite to the 

direction of a human body in a speech communication state of 

radio equipment and whose peripheral length is below almost one 

wavelength and a balanced and unbalanced conversion circuit 3 

which has an impedance conversion function that feeds the 

antenna 2. Because the plate 1 operates as a reflection plate and 

has directivity in the direction of antenna installation, the influence 

by a human body becomes small in a speech communication state 

of the radio equipment. Also, the radiation of an electromagnetic 

wave is reduced in the direction of the human body at the time of 

transmission. Further, a diversity antenna which is little influenced 

by the human body is realized by configuring one antenna element or both 

constitute a diversity antenna with the loop antenna. 
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e*^^©*^ (X-YI) ©Itfatt*, 0 3lr^ 

-r. S3*^, mmmt&&m\zttVTAtitfj\(iit\3.mij 
m<z>7>Tj-mmjjiii] (xtbxm izm^^mvx^ 
%z.twt>frz>. 0411. mMmom&vtmiztsrt&Tii 
w-m (x-y®) ©jtfSitt^-rET^s. m&mmm 

[0 0 4 6] ±ttv>&o\z. &mm<D?& i <Dnm<Dmm 
<D&mm&&mtom7->7-±-?\-i.. ^H*iSi&swT 
©Ji,-y7>rt4. mMmw&ffifrztii&izit^Tm 

%m-t : b®f$.£lstz<D-e, teMQki&mtKtttiLtVXW) 
fPb. il^tSia«®lC^LTA^(Sli:«3?^©7> 
^^-!9:S*r*]»Cjif6]tt SrWT -5 7 >^*^ST# -5. 

[0047] (g2 ©5«6©ji^) *&mv>m 2 ©ms 
v>mmt. ;p-y7>^©;p-yffi©s#^(fij«rM^ 
*sife«®«^(Sj*^K6os«^T, ais«©aiS4'© 
tt^Ttt. ;i/-7W©s^^tS]*^®i^bT^iE*r6i 
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«h 5 «t o izmm b ttmmmmmm nmr >ri-v& 

[0 0 4 8] B5I1 #fg9!©Sg2©fU&©^©7> 
;p-y7>T-^-t?s^. JU-77>^;*-2tt, )\>—?m 

•5. 

[0 0 4 9] &«!«%«©;*# $#1 25mm X30mm, 
ZfT>7-i-(D±^^ mOmmX 5mm. *S©«|iftS®^6© 
Jl>-77>7:*-©Sgta<3mm£U £MttJlMK£*BBC 
*ff ^Sit^fnJ*'' 5 B&60£« ttfcttlBT?©, 2GHzlC 
$>WZ>&fb&m<D7H¥-m (X-YH) ©fgftttS:. @6 

*Mftfrfcfitt£ffl (zifcSft) CEBL 20 
fctt£-©Jtfttt&i%-rB-C&«. H7tt, ;P-7 p T>-r 

±©;p-y®©s**rsi«r, «i««ia«s«i*r6] (zm 

B6te. BftB;d*lg60&f8Vift:«£-©*?B£ 
43tf5fgrSJtt£^-r0T?a&D. H7IJ, BftBtfttViT 

[0 0 5 0] ±I2©J;51C, *9e9W>fK2<D9m<t>J»m 30 

- 7® ©g^ft & MMMMfon fiMbEnai^ e> Bg6og« 

1*T. ***©»tett*lC*V»Tttffifc*fbTait3&lSl 
<hfc£>.fc31::E!gL.fc©T, B£l$C«V>T&jaAfi!l& 

[0 0 5 1] («3 ©%K©J*B) *&W<Z)m 3 ©HJg 

©jgffite. ;w-7 r 7>5 L ^-*T©fraic>j7^^>x^ 

[0 0 5 2] 08 Rtf 0 9 tt. #f89§©?8 3 ©HJS©^ 

m<ommm&mmftmT>Ti-w®!iSi®-?&z>. bsr 

*o, 09 a, ;p-^ r 7>5 L ^-©i^«ss8d:4'ra^©rair 
U7^?>*£?£gtirr ««£&*-j-b-v&«. 

[0 0 5 3] ;P-77>7-^-^©4 , raitU7^^>X 

J: 0. 7>T-^-©««»#tSJiL 50 
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t. ;p-77>^©i^«^©'f >tr-^>x$^<ba 

5. ;U-^"7>T-^"*/hS< LTfe. U 
7**>**^fc±9-f ^>J*e«fln?S*© 
T. **ajP-r7>r-^-d:nn«ft-f >bf-^>X*H£ 

tfW&n, ^-^7>T-^-©/hSYb* t T#^. ifc. u 
7**>*B?£««rr*<fc«sse*.&o, »t#9> 

T. U7^^>^m^©S«f^fi : *S8fSS-r«Jlt»CJ: 
D. ^-^7>T-^-©l£#«fl:«*3n?**. 
[0 0 5 4] ±£©«t5»r, *»9I©$ 3 ©%£©»£ 
©^«M^«Sffl^7>7 i ^-C«. ;w-y7>5 1 ^-^ 

©+P B 1lrU7^^>7.^ : f ^S^fLfc©T, J\r-77> 
[0 0 5 5] (SB 4 ©&Ji©ffi?lB) #5i!93©Sg 4 ©f&&6 

©jg^«, ;i/-y7>5 L ^-©*&«satni^#«^ : ?-£s 
[0056] Hiott. *&m<Dn4<D2zt&<Dm&<Dmm 

*HMIJIirtJK7>^CEMftJttrc*«. BlOfc«V>T. 
2H^-^7>ft$fTS0, 6«;P-77>?±© 

[0057] «H*«w*a*eiT©;w-^7>^© 
-r >e-y>*©y7**>*#tt»j»tt£ft*. r;^ 
-77 >r-^-©*&««iic#*tt©5i*e«* ; p*s«f 

0, j£ieil©«»»fc*#bT-f >e-y>^sp&*t-& 
utmsCT. j£#*©7>T-:f-*SI£T?#*. 

[0058] ±ffi©«t5»c *&m<DtR4<Dnm<Dj!m 
<Dm&&mmmpm7>7-i-c\z, )i--^7>y-±<D^ 

ft a ■&* ji £ c «fc o -f > tf- y m&***im t. 
no. /hST?t>j£»a©7>^*nsT?€-5. 

[0 0 5 9] (jg 5 ©*JS©^Sg) *%^©|g 5 ©I^JS 

ommit. )v-f7>j-r<D^mmz.w\mm=fm^7,-i 

JfAU &X-f >>-5 1 >^^ff©^'f ■y?>yicj;0^ 

SS*r-&^«MS«fflrti8E7 >7-1-V&Z>. 

[0 0 6 0] HUB. *»W©SB 5 ©*«©»»©«» 
«8««fflrt/a7>^©«^0-C*«. BlUCfe^T. 
2«;P— y7>7-±m^ 61, 62R^6nttS-*;U— 7"7 
>7 L ^-©^«^lC}fA-r.^l^P^T*tl, 611. 622& 
C/6nntt#>* ;i/-77 >5 L ^-©$&«^lCj?A-r-57>-1' y 

[0061] ;u-y7>^©i^«^ici^pig^fi.^x 

— ^'7>7 i ^-©**©raBI««Sc-cttfflT**. 
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t\z&r)^ mmztirzmmm^zfecrzm&mzmmr 

[0 0 6 2] ±IS©cfc5lr, #fg9J©Sg 5 ©&Jt©ft?tt 
©i&^*8$tSSffi[*}j&7>7-:*-Ttt. ;P-77>5r:h©*S 10 

ttttl I^P^R^x -f ? ^ > f&TftZ is. -5 0i& £M 

[0 0 6 3] (si 6 ©njs©^) 6 <Dmm 

[0064] B1212, *5tm<o&6<Dnm<DM&<Dmm 20 

<fc f)!$ti6M\Z/l»Wl(D7>J-j-&mi-Z£Z>. 
[0 0 6 5] ±EOJ:3K. ^CD$6 0HM1 

i&?zm?<D^hv<\t±#&>>if*f{fmzmtfLLrz 
[0066] (* 7 (Dmmomm) *?&m<ow, i <omm 

•5. 

[0 0 6 7] H13«, *^K©m7©*Jfi©^|g©S6« 

T5^©-SSfeU<«^flE*««lC-rs. ««07> 
^Jfc^SSttKlfSi:, 7>^±-f>h!-y>X©^ 
<&<&©-?. flW«o7>Tt**S-c 

[0068] ±te©j;5ic, *^©m 7 ©siis©^ii 40 
[0 0 6 9] est 8 ©sijs©^) *^?g©^ 8 ©§us 

(DMmit. ^--/7>7-f-<DRt>*)iZ, g#0. l&fi« 
T©^s U * JU«©y-f #-;P7 >^««S*«*«Citt 

[0070] Hi4». *&w<Dm8<D&m<Dmm<D&m 
9«^u*JH*©y'f*-;u7>^^-c3?)-5. so 
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yT>5 L ^-©f^fc0ir. S*<0. lfcRfiTFO-MJaJUtt 

©y-r #-;w7>x:f-£. iBisttttir*»**A**i«it 

»7>r-:*-£l7nMea-a-*i:fcKJ:D. SiSttffilris 
l»T, A#££*##raifc»|iiM££t>^J:5Kfc*©T. 
MMMMKBlztt L T )l- TmumW. 1 «fc 3 KES 
LfcJIBgBS 1 ^BUTF©;!'— y7>7^-£K«ira«© 

[0071] ifc, ^»;*;i/tt©^-r^-;u7>^© 

77 >x^©J®£- a88ttttK:*V>T£JftJBfl!l 

[0072] ±e©j:5ic, *%9i©«8©£;k©&ib 
<Dmm&MmmtoM7>Ti-<z\t* »-77>^-©ft 

LTSifP$i3-fc©T. JI^:/7>^£K»£|!I|*©«M6 
fc*rT*/.h3!7>T-:f-*«S8!Tr#*. 
[0 0 7 3] 9 ©£!&©&&) #%9§©|g 9 ©HJS 

#JB©7>7-*-JlH t *. A*iS«*fflK*&fttt*W"r 
5JH77>fttl/. fl!l*©7>7 i ^-^S3i§(tffi 

ty#-;i'7>T-^-tb&«flf*»«ffl^-f^-5'^7 

[0074] Hi5«, *&m<Dm9<Dnm<Di&m<Dmm 
mmmmy<rt->'T7><ri-<!>m&&-v&z>. muz 

*5V>T. 1 «Mfil*B««T?& 0 . 2tW-f7X— 5"?7> 
^£$j£t-£-#©7>7r*-S&TT&-5. A*fc#6l£ 

^liftSiSCElU&KHftBlllfittTo;!'- 
y7>ftT&5. 8tt, y-TA*-->5 1 7>7-^-*^ 

"T-5^©7 ^tifcs^ty ;l>7 >y-f-vs> 

•S. fc:fe, X. YXtfZte£-*©£«W£33*LTV»-5. 

[0075] y-rA--->^7>^&^fi£-r-5-*©7 

>^*9R7«<fll*A&b. IB 1 ©*ffi©}gfii-CjzE^fc 

jw-77>^^-2 tt*. mjj<o7>Tj-mT&m&m 
#-;u7>^ 8 ©*«»«<. s«^fic«, ^Ey7t?-;i/ 

7>ft8til'-7"7>Tt2*<l8f, ^-f/S*-->^id 
ft&frfco. 311 ©HJS©Jgffi©;U-y7>'7^-2«. 
a»tt«IK*»**Aflc©^tR#©^lC»lRjtttW 

[0 0 7 6] ±12©«t5ir. *%^©m9©His©jgii 

©8Mf«n»*«* r -fA-^7>7-^-trr4. -^©sm 
»ffl©7>7 L ^* : T L ftA#tR#*sii=iiiaitt*'bo;i/ 
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[0077] (movnmvmm) xftrnvmoonm 

T>t±1?&Z>. 10 

[oo7 8] si6te, *%m<Dm,\m-&m<omm<Dmn 
jv-zmv&ttfo&m&mi&WL&Mlsfo (zitt^isj) 

^£Bg60&«ttTgEBLfcJI/-77>5 L ^T&&. 8 

[0 0 7 9] ^-f A->f7>rt$if£t5-*©§ 20 

;H77>rt2tn. ffi#<D7>^:H5iT£, MS 
«« ; &y^-;i,T>^8<!:-rs. M«Wf»c«, 
-)V7>J-± 80WK. Sffftl'te, =E;^-;l/7 

[0 0 8 0] ±f2<Oi5IC, *&W(O&l0<DnM<D&m 
$f ©7 >ft^f ^M^tfeJl/-^ >ft «!: l/fco 

[0081] <mi i o^mo&m) *mw<Dfgi i ©mjs 

{t&fl?©7>5r^^£M&Lfc;U-:/7>^£:U 40 
i8««5USiffl^'r A-: >^-e<&3. 

[0082] mim, *5tmv>m\\<D-£m<Dmmv>mi$ 
mmmmy-i n-is^T>Ti-<nmum-z&z>. mnz 

*5V>T, lte«g|i«8&«T£>»5, 2«^-fA*-->?7> 

7>^:>"e&5. 2' «;u-^a©ft^(6i^. ;b-y 

7>ft20JP-yi©fif*(6li:S5M*lrbTS 50 
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-5. 

[0083] y< n-'y^Ty^^m^L-r^— isom. 
§f*ffl©7>Tts^, m2<Dmmv>Mm-c3imL 

jp-y7>7^2©3.a<i»jfrr-5. smwic«, ;i/ 

-•77y7-l-2hi)\,-77> : r±2' a*»f£U ^-fA 

[0 0 8 4] ;p-:/7>-r:h2te. »fS#^»c43^T 

<T. ;U-y7>^2«, A#*ft^©;!fc#J©'>fc:V>li 

#&T£I»;S\ i**J»fc^A--->:f7>^-£flS!T 
€S±f2©J:5»C, #fg^©SfSll©*ffi©^<OgS^fcl 

tz.)v-77>y-±}i^. m^<D7>^i-m z i L ^mmm 
<D)v-zf7>7-f-tLtz<Dx. &i&mmii<Dm&m^- 
$Osti.^z.t\zj:z>%m&T£mg. -mmu?^ n- 

[0 0 8 5] (SfSl2©#lig©^) #fgiS]©Sgl2cDSiffi 
<D&m*. ?1 rt-is^7>Tl-*:mi8.-tZ>~Jj<Dxkg. 
«^I07>ftIf*Mbfc;P-/7>fttl. 
te*©gffil^©7>5^^£A#;£fa£l^— *ft© 

«&«*s«Ei tciag l 77 t vrzm&mu 
mm^n-^7>y L i-v&^. 
[0086] mm. *9£m<D&\2<DnMv>mm<Dm& 

*3^t. i temmmi&&-n&K). 2\,ty^n—^7> 

ft*Mt5-*©;P-/7>rtT*4. )V—Zf7 

>7~)-2\z. A&?5fat&#?j$\<DmmmMm\z. )v 

?>l^60S«^TEMLfc^-7 p 7>^^-T*-5. 2' 

)\s—zfm<z>mttfo&)i>—zf7>7~)-2<D)u— zfm 
Mizmmznrz. ;p-7"7>ft2i^oji/-^7> 

•7^»-T?<&£. &43, X, Y&tfZKi, S-^OJSSWS^ 

[0087] y-f A-->^7>^^-*^-r-§>-*wsi 
§isio7>ft^s. m2<D&m<Dmm-?3imv 

fcMl/fcJH/7>ft2tt5. ft&*©§m#fflC5 
7>7";MSi^£» A^tH-^(6](Cffi©bfc;P-y7> 
■7^J-2* -T^). 2I«B#IC«. JU-y7>^^-2»^S) 
SmiSFKtt. il'-7"7>ft2ti!,-7"7>f 
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[0 0 8 8] )1>-Z/7>t?-2' «. Affc#filfcfe»6j 
[0 0 8 9] _tf2© i 5 *^©^12COllffi©}g^ 

[0 0 9 0] (?m3WgygWJ£ffi) *^©mi3»Hlii 

[0 0 9 1] 019i3«fctfS2Ora:> #fSlf3tf>3§13<Z>5IJ§© 
Jg^©^* i ^flg^(# g j@57>^©^^-cS-5. gl9 
$>£.ZSmmz&^X. 1 «^«S%«-C$> 0 . 2«JW- 

2 0©<IiS[£3lg«T£&. H21i5«kCX022«, 

- fy >Tj-m=?&9r d mvf u^m& o tcm& 

021t022IC*ViT, H&tfV 
«7K^SfiE»&^B<S^»**LTV^. B22* 

\z&*)m.w.®$LfS.fti)m*.\^ mm. 2 -Dvmm* 

[0 0 9 2] ±fE©<fc5i:> *^B3©^13©Hffi©^ 
T, &T0ffitffe^rfSj©2t?©<SS*MI§m-rf€r-5. 

[0093] (&i4<Dnm<DMm) *&m<Dm\4<Dmm 
±x$>^>. 

[0 0 9 4] 023«, *mm<Dm\4v>g : ffi&Mmv>M& 
1 \imu>smm.x$> 0 . 2«^-^t>^^-^t, io« 

/bm\z-cgz>i:fsimz. fcmmt&^m.-c&z>. m4*$ 

iZ/S25«. &«;W-^S^31mjnir*5^^)» ifc«)ta<fc 

±#kmmmkm. 59gh z , ^ije«4iMHz7f. tt«« 

«15%Tig>5. S25»Cfelt-5T>^^*^^S«2.42 
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GHjT. S^1451MHzT. Vc$rWLmi%X$>Z>. 0 
*SS»^«2. 59G Hzfr £2. 42 G HzldTA* 0 . Jfe«>t 

[oo9 5] ±t2©=t5ic. *&mom4<Dmm<DMm 

<Z>mmm&&mftm.7 >t±X\Z, JU-^T^T-^StfF 
©JW-^Sfi#^(tilO^^)tfi!li®a5ICffiS«rIt^TS< 

[0096] (miwmmvMm) *%momi5v>mm 
wrnm*, )v-zf7>y-±m=i L v>)\>-zrw9&j5fa<Dm 

iiiK:*fUTSia[K«i<gM-*»W-*:*#JIII»«fflrt»7> 

[0097] mm. *&m<omi5<D^m<DMmvwim 
mm.mm?iJ&7>7-i-<Dmf8m-z&z>. ms\z$>\,*x, 
m 20 i «M^tiift«Tafe o , 2\$)v-zf7>7~)-m^, io« 
%«h-t&-s>„ 77>T-)-m?<D)v~-zmmttfa 
(DmTmwffimzmmK&mvzztKJir), sm4©m 
i&ommx. K>^^\z7 yTj-v&mmmfkZTWz z. t 
*<t£. mffiff3\z7>Tj-&'bmizx$z>tmm\z, it 

' 027«, ;i/-yfi^31mmtC*V^ 

-f >tf-y>7.#ttTa&^. 027»r^-r7>^*ii^ 

ttfttt2. 24GHz, ^>|g«60MHz-t?. tt^«24%T 

30 [0 0 9 8] Sl4©HJg©^©;U-^T>^ttk|SE 
-T-St. *tg^j6Sc«2.42GHz^e,2.24GHzlCT^ 
0, ^M-^^-ySS^^lMiBJiSSBlCtSi^fcitlC 

.to. &mmz7>'ri-&2iz>\z'bm\zx2z>. mm 
\z. lt^«i7%d^24%»tiSirab. 2 Zizfcftmz-c 

[0 0 9 9] ±m<D£?\Z. *&W<D$i\5(D$zm<OM& 

<D^mm.ummnm7>7-rx^ )v-f7>y-rmT 
(DK--7ffi&ttfa<Dm?mmi%mz, &&\zit^xm 

[oioo] (miwmmvmm) *5&m<o&\sv>mm 

o m? tzKmm\z. $L&\zvc.^xm<m.^vmx%km 
®&w.mzttisxmmzmmfr&mitzm&mM®mft 

15,7>Tj-X&Z>. 
[0 10 1] 028*5J:Z/029tt. *^WCD^16©SIM© 

mm<DmmmM&mf*ii&7>T-}-<Dmf8.mx$>z>. ms 

50 ^i^lC9f0ttlffc^T?$)0. 029«, fe±n-^-lC 
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Bo£o\ZVi Dtttffcig-&K>#tf£@-e&£. 028£029 
Icfcwr. ltt«a&jfrKTNfcD, 2lii.)V--?T>7~)- 
lOteJfiSJtTfc-5. 

[0 10 2] )V-ZfT >^±m^<D)v-zm&^^ 

VrOmifrzftMi%fflzm&.R-&m\-tZ>Z.£lz£r), ^13 

[oio3] ±te©j:^ir, &mme>m\6v>nmc>Mm io 

vttffii&£vtz<D-c, mr)mftz2-D<D^<Dm^m 
&m-c%z>£mz, 7>y L m&mmm®.&Ttf2>z.£ 
mmmzTy^^bm^^^tmmz. it 

[0104] (mxKDnmomm) *ftm<D&nv>mm 
m&mm\z#LTmmzi&&K-£mmzmmm&®m\*i 20 

[0 10 5] 03O:fc<fctf031te, &?tm<Dm7<D^M<D 

Mm<n&mmmmmftm7>7-±<Dmm.m-z&z>. 030 
)i>-?7>Ti-m7 L *:mMmmfc<Di5±a-j-\z%t 
o£o\zmr)mfrzm&-v&o. @3i«, &±n-^-ir 

#?±5»CifrD[^ffc«^©$j£0T?&5. 030 £031 
IC*5V>T, l«ili^«SidlST*0. 2tt;P-^7>^ 

lOfcUfrKK-efc-s. ;p-^7>5 i ^*^w^-y 

SS#*rfiJ€r&r 0 ttVf fciii*{ra^gBicJffi«>^£^tt£ Z. t. 
»CJ;0. ^13CDHJfi©^©J;plC2 0©iife=£:jil§m 30 
•VZ&tmz, Wil6<Dmm<DMmJ:0 2t,\z7>'r-}-<D 
&&m&§k$:Ttf2>Z\£&-Cg. mm$}\Z7>7~)-$:fr 

wnz^^tmm\z. izmmtvzz. 
[0106] ±tE©«fc^ic, *&w<omn<z>mm<DMm 
<o®&mMmmfHMi7>7-j--v\*. )v-zf7>T±m=i- 
<D)v-?m&.tt$\S:9x o mi tzMfsmmzmwL^^wt 
mz&nz tbfew-r. &f0tttffc2o<D*rfii©M«*ji 

j-o&mm&fk&Ttfzz. mmmz7>Tj- 
&'bM\zi?zz>i:mm\z. fc&mk&mm~e$z>. 40 
[0107] m\wnm<DM&) *%^©mi8©njfi 
wjgsitt, m\2<Dnm<o^m<D)v-zf7>^i-^^n 

[0108] 03212. &ftmom\&<D^me>mmo>m& 
&®mmy-< n->'77>Tj-<D®i8.m-v3bz>. 032c 

-77>j-±-z. y-t rt-i/?7>Ti-z®i$.-rz>-?j 50 
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z>4&J}(D7 >rl-m?-c& a * V >^ 

^-8 t^-y7>Tt2^fflf. ^-(Vt-S'^IMls&fT 
ft 5. mi3©mfi©^0;U-yT>^±«, 7>5-j- 

[0109] ±te©«t5ic, *&wv>mz<D£Mv)Bm 
<Dmm»Mmm^n-^7>^-rT\t. muvnm 
<Dmm<D )v- 7 7 >t- n- 7 >t-t zmi& 
-rz>~jj<D&mmm7>?-i-£L. ffi*®7>fts? 
zg.mRzfmm\z&m-rz> : £ j tf-;u7 >^thrz<D 

[0110] (m\9<Dmm<DMm) *3£wv>%L\$v>mm 
<Dmm\*. mu<o^m<Dm^(D)v-zf7>7-±^^ a* 

—>^7 >Tl-&mtfLTZ>-Jj<D3.m&m7>T-l-i: 

u mjj<D7 yTj-mTz&mRztxkmizmm-rz^y 
~^—)V7 t. l izmrnummm n- 7 >^ 

[0 111] 033«, *&9i®£l9Q^0&tt®Xtt 
&&&ffly<A-vf 1 7>5^©;|85£0-e&-5. 033tt 

*5v^t. 1 \*.mmmmw.-z& 0 , 2s.mo«^i4conjg 
&L?z>~j}<Dgimmm7>7~}-c&2>. 8«^a— > 

^7 >5^£«firr&ft!D*©7 >ftIfT*5ty # 

-ju7>^t*«>. ^/\*-->^7>x^-^^-r^ 
-jj<D§.mmft7>T±m?z, fl&sjtiosrtsittfcsgu 

OHfiOf iOJP-/7>rt2 mJj<D7>9- 

j-m : ?zm.3.m&m<o : ey#-)V7>T-}-8 -t-r-s. m 
«Rrir« ; Ey^-;P7>^8cD**«<a<. Sffl^pic« 

=6/5p-;P7>^8 £««JtlO£t2W-fc;W-:/7>^ 

mm<D)v-zf7 >Tj-iZ'bmizi$t&<D7 >t±-c&z>. 
[0112] ±is©«t5ic, *&ma>m\9<DnM<w&m 

©^^©^-^7 >^^-*^-f A*-->^7 >^^"*«ifiS 
n-*WfI$ffl7>rti:L, ft!l*07 >7-^-^T 

[0113] (S!29©^l6©Ji^) *^^©B20«HJfi 

ommi-i. m\h<D%m<^m^<r>)v—77>7-)-^^n 

-■ isr7>Tj-&mj&-fZ>--l}<D3.m3fm7> ; rj-i: 

<a*©7>^^*§m&r/i£mic^-r^^y 
^-)^7>^±tbrzmwmM^m^^-^7>T- 

[0114] 034«, *mwv>$&2o<DmMv>Mm<z>mm 
mummr-i n-is3-7>y-i-<r>®j$.m-z&z>. mwz 



• 
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£V>T, 1 tt&tMWA4g-?& 9 . 2SLtfl0«3ll5©IIJ6 

^©S«^ffl7>^±^T*, ««tfiO£K:tt7cS?ii5© 
y^-;U7>^8 t*«M-io*^^fc;i/-7 |, T>x± 
[0115] ±ib©j;^ic, *mm<Dm2o<Dmm<z>&wt 

[oii6] m,2\<DW^<Dwm *mm<Dm2\<Dmm 
commit. wi\s<Dmm<Di&mv»i-7'T> ; Tj-&fr-in 

#-)V7 >j-f- 1 h tcmmummm a- ->^7 >^ 

[0 117] *%«®£210£)E<Z>&tte>j*« 
M&&ffly^A-:>eP7>^:h©$jWT?&.g>. E35K 
43V>T> 1 tt*K«l«tf!fiT* 0 , 2 Bitf 10teSfll6©mg 
<DJ*1&<D)\r- 77 >T-^-T^-f A- ->^7 >t-^-*«IJ« 

-rs— #©g{n^H7>5^-T&&. 8«y-r;\*— >^ 

7>rt*Mt5tt*©7>ft*fT*5 ; &y#- 
^OSflMWBT^^JlH 1 *, J&tetfiO£iS:tt7cgii6© 
3tT£i£§«&ffl©^/*-;i/7>^:*-8 tT^. M« 

p#ir« ; Ey#-;v7'>^^8©^S!i<. gfinti'te^ 

^©;W-y7>^^-«2^><D0&*S«T^-5. fbm£ 
[0 118] _kfS©<fc5C:> *5£WV>m2l<D^m<D&m 

[oi 19] (m22<Dmm<w&m) *-mmco^22comm 
commit. mi<o'&mcommco)v--f7>7~)-&y'<n 
— >^7 >7-:r*«j*-r*-;&©s«iWB 7 >7^-t 
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u flfi^©7>T-^T*s«xtXjtmic^-r-5^y 

[0120] mm*. *5&m<D&22<DM<Dmm<DMm 
feMmm?<in-i'3 : -7>7 L j-c>ffif&m-z&z>. mmz 
^x. i\*mMmmmx$>f). 2xmo«:sgi7©fyg 

©^©JU-^'7>^Ty'fA— >?7>^S:«^ 
tS-*©Sfl#i7>rtTJ&5, 8tt^-T/t— 5^ 
7 >ft*Mtl.ffi*©7 ^^JIH^**^ 
10 ^7>rtT*5. y-f/^— >?7>ft4«^t5- 
2f©£«lMJ7>5r:MSi^£» ift«H-10€r|9:^7c^l7© 

nmcommcojv-y7>^i-2 t-r-s. <a^r©7>^^- 
m^iiism^©^*-^^^ t-r-s. 2£« 

^F{Ctt ; £>'#-;WT>^^-8©^ll<. gfintitte*: 

y #-;P7 >5rJ- 8 t.MfiLK\o*m.mz)v-zf7 
2*m%. y-m-yj-mftSifttto. mncommcom 

m<D)U-7~7>y-}-\Z. 2 0©ffl&*S(f-C#, 3116© 

mmcomm^ ose. \z^ma:mm.co7 >^r-rx$>^>. 

[0 12 1] ±C©,fc3fc. #fg91©Sg22©i!Jg©^Sg 

20 com^mmmm^^-^7>9-^-vit. mnconm 

<D&m<D)l-77 >ft4y-f/'5-yf7 >T±&m& 
-r-5-*©Sffi*ffl7>^^-<tb, ffl*©7>^±^^ 

*s«s.^si«»t^-rs ; ey^-;i'7>^^tLfe© 
t, 2o©<Bis*^mT^s/jN^i6:^©^/N*-->5 1 
7>^*«si^-e#-5. 

[0122] (tg2zcomm<omm) ^mcom2zcomm 

©«^«, mi3©SliS©^^©;P-y7>7 i ^-«:^A 

— >^7 >^*«^-r-5-*©sm*ffl 7 >^ «h 
u m^<D7>T±m^*&mmfmmz®.m'tz>m7 
30 (o^m<DmmcowLWv-zf7>j-^thrcmmmMmm 

^-f A*— >^7>^T?*^>. 

[0123] ^37te. *fS9§©Sg23©UlJg©J§?gi©Si?i? 
SS*8ffl^-fA'— >f7>rt©«*0T$§. E37K 

*>^t, n*m&mi&mx&r). 2itmncommcomm 

<D)V-Zf7>7-i-X. y ^rt-is^ 7 >ri- z 
— ^©§«*ffl7>^T*-5. 2' tty-YA-i/f? 
>^*^-T-5fi!i*©7>x^-^T. A*i5M* 

[Sj©fl6«®trEM^n;t, S7©Hig©jgli©«tt;P- 
77>^-T&5. y-TA*-->5 1 7>^*«fiE-r-5- 

40 ^©§«n^7>^^sr, m\3<omm<omm<D)i- 

77 >ri- 2 ffi* ©7 ^T-^-Jfc^fcaMMI**! 

»7©HJfi©^TM^fc;P-7 p 7>5 : -^-2' £ 
3l«^lC«S«;P-7'7>5 L ^-2 ' ©»#««<. 
S^irtt««;W-7'7>^2 ' ii)V-77>^2 

n n-^wift*nn.o. miconmcomm 

®^-/7>ftHJSfa#ft$fl,. ^13©^JS^ 

m<D)v-zf7 >7-j-i*7 >7-i-m^m*) mm^mco 

2o©<gJ££§{n?i|--5. 

[0 12 4] ±^©«fc?l£, *^(om23©^JS©}g^ 

so commmnmmy-i >^7>7-±-v\t. mnco^m 
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[0125] (m24©*M«jgffi) *mw<Dm24<Dmm 
commit. muo>$kM<Di&mv»v-77>j-j-$:#-< n 

<omm<nmm<D&wi-77>T-}-iiistzm&mM®m io 

[0 12 6] 038«. *5m<vg,2A<Dmm<Dmm<D&^ 
m&mmy^n-i'?-7>Ti-<DffitfL®-T?$>z>. rnzuz 

-y7>TtTy-f n-^7>Ti-*mf&Tz>~Js<D 

a«*JB7>T-?"T?**. 2' «^-f A-->^7>^:h 

7©njg»jgffi©;i/-yT>^2' i-r-s. mmmz 

;w-yy>^2' ii)v-zf7 2 i>m&. tr^n 
-^m^nfioo m7 <Dnm<D&Wi<D)v-zf7 
tiiM^tt^tu. &i4<Dmm<D&m<D)i<-77> 

[0 12 7] ±m<D£v\Z. *5£WV>%i2Z<Dmm<Z)Mm 

<Dfmmm^n-^7>^±-^vt. mwmmom 

m<D)V-77>J~)-*?4 K-\ >/T7>Tl-Zmf8.TZ> 30 
-*©a«*JB7>r-:J-£U HHJi<D7>^j-m?Zg. 

>rtti/feoT. /mizftmoy-f n--^7>y-i- 

[0128] (m2s<omm(omm) ^m(om2^mm 
©»»a. w,\h<Dmm<omm<D)v--/7>^-)-^^ n 

$f>fA— : x^7>^Tab^. 40 

[0 12 9] 03914, *^©^25®SIJS©^ffi©^ 
IiiIM^'f^-v?7>Tt0«^ETab5. 039 1' 

^©S<I#ffiT>^T?*S. 2' te^-TA— : :>^7> 

7-i-tm^t^m^<o7>7-i-m^-n. A^ts^rsi 

%.mmm7>7-±m=f-*:. misv>nm<DMm(ofr-77 
■2i:-fz>. mjs<D7>T-*-m^r&m%im#imii so 
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u m7commv>&me»i>—77>7-j-2 • t-r-s. 21 

m^fJc«ffi«;w-y/'>'r^-2' SfiBtic 
te«tt;P-:/7>^2' tJU-^T>^2d<{!#. 
^<A— >^Kjfe£fifft5. Sil7©^lS©Ji^©;u-:/ 

7>ftii)2M#tt*wu, mwnm<DMm<D)\'- 

[0130] ±iecd«i;5jc > *5tm<o?8ft<r>nm<Dmm 
ommmM®m-y-irt-i/ : ?7>"ri-vit. misv>mm 
<Dmm<D)v-zf7>^-±^^A-^7>^±^m& 
■?z>~jj<DgiMmm7>7-i-£L. m,^<D7>^m^ 

zf7>T-j-tvft<o-e. thmfmmo^ a-->^7> 

[0131] (Sg26©2d£©Jg&) *%W»m26©mi 

<DMm&. &i6<D^m<z>mm<D)\'-77>Ti-&y'(rt 
-^7yj-)-^m^t^—i3<o^mmm7>j-rt. 

[0132] mmt. *?tm<D'&26v>nm<Dwm<Dmm 
Mmmmy^n-y^7>j")-(Dm^Lm-c&^. mo\z 
&v>t, i\mM®mw.-?&K). 2izmi6<z>mm<»j&m 
<d)v--?7 >ftTy<A->f7 yT-rtrnfe-?*— 

#©gfI*ffl7>7^-T<&3. 2* tt^M—>?7> 

^t^t&s. >^7>^-}-&mi&?z>~ Jj<d 

u &7<Dnm<z>mm<D)\'--f7>Ti-2 • t-r^. 21 
«»#^««1*;p-yT>^^-2' owk. S«p#ic 

7>ftliiif«!»ttifL > mi6a>m&a>jfmv»u— 

:/7 >5^HS 2 0©«&£§fflT£.5/hS/£?i?«©7 > 

[0133] ±ts©«k5ic *mw<Dm26<D$km<DMm 
<Dmmm^i®m^n-zy^7>^-rxit. mtomm 

<D&m<D)\,-77 >rt^^A-y?7 >7-;h£#t/£ 

£§m;s.tf jumK&ffl-r-ssg 7 ©i«6©«^©«tt;i/- 

^^ttl/fcOTf, 2r?©ffljSE£§«T#-5/hS/2: 
?f?*£©^-f A- >^7 
[0 13 4] (KS27(D#lli£©J§^) #?£«5§©SiS27©^;56 

v>mm\*. mi<omm<omm<D)v-zf7>^^^^n 
-zs?7>T-)-$:®f$.-rz>--jj<D3immm7>Tj-£ 
u (i!i^©7>^^^T&§m2fc^sim(cffiffl-rs^7 

y-r a- ->^7 >?^--e* ^. 
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[0 13 5] 041 te. &mW<0&21<Dnm<DMm<Z>M%f 

i8iffly-f^—>f7>ft©«iTS5. muz 
©tfiicEi^nfcs 7 <DmmoMmo&wi>-77 

S«»ffl7>T-±^T€:, SfSl7©IS;56©^©;|/-:/7 
U ^7 0HJS©^©;U-yT>7 i ^-2 ' ft*. 21 

m^fir«««;p-yT>^2 ' ©#.#<li<. gfiWfic 
7>ftHEff^tt*tL, fgl7©HiS©^©;U- 

^"T>5 L ^-«2o©(siss:§ffiT€r, mwDmmw&m 

[0 13 6] ±f2©Jc5K:, #5gl5§©3l27©|li6©Ji^ 
t5-*OSfi*ffl7>ftil, Mffl7>ftlf 

z&mRzf$kmz®.m?z>m ? ©itas©jBjg©«tt;u- 
y7>ftiifc©T, 2^w«a£*sffl-e^, sti6© 

HJfi©jgliJ: 0 £ 6K/hl!/£^©y^ A-->^7>t- 
[0 13 7] 

mvtm tc^s its A#*ra] t tesswrsi ©msi*h&&® k 

#ft^©*&i£©;»8*£eMT#S <h v>5 Mam *>ft 

[0138] *&m<?>miitimmmptf8i,7>T-)- 

[0 13 9] *%ag©^^tgfflrtj@5T>^ 
«, ;i'-^>5^*i t ©'t'IBIK:'J7*i'>;** : f*S 
^bfc©T. ;u-:/7>7^©/J^bt> L/ < ttJKWUMb 

[0 14 0] *^©^M«Sl«lfflrtjST>7-± 
OTf. /hS{j£#«©7>5 i :r&^ST£«£V>58&^a< 
[0 14 1] ifc, *%^©SI««l«it8fflrtiaT>^± 
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[0 1 4 2] *^WOSI^#iS*8ffirtKT>^± 
•5. 

[0 14 3] *SWO»*»l8t!ffll'?l7 >rt 

[0 14 4] *%W©itl«iP.SH8fflrt«7>5 L ^- 
tt, &ri<0.1&*^T©^y#M£©:^#-;l'7>^- 
10 **a8fcr>7^£LTiMt5att.&©Tr. ;U-77>^- 

-jr t m2mm<Dmm<D/i\M7>7-i-&2m-e&z> t v> 5 

[0 14 5] Sit, *»H©«WMMM!^-f^--5'9 l 
7>5 L :HS, -#©5<Mf©7>rt^f*A*i:R 
*#*[Sjl'Jt|filtt*%>o;U-7 p 7>5 i ^-tbfc©T?, SIS 
tttt £43 V»T A#©Jg V©4>& V3,ffiflJ»^y-r A*- 
7>ftSHaT?t.5t^5M*i#^n5. 

[0 14 6] #»lB©«#fc«*UI!2' , -rA-5'3 t 
7>7-±\t, -*©SitI©7>rtiT4M«I 

»fe ^-f A-i ^ 7 >^ SSST^ -5 £ V»5 

[0147] *^©^*gigi«{ffly-rA*— >^ 

^»«£©«*ffl©T^fcJ:*ffl»<rF©4>fcV»* 
A-; >9-7>"ri-^mM^^iithiz. A 
fl£^(Sj^©maS©iSt» £ V> 5 S 

30 tl£. 

[0 14 8] ifefc, *S£9i©S5?f?*ll®*Bffl^ A— >^ 
7>^tt, 2MMt#Ua©7>5 i :*-* : 3P*»»ttJBK:* 

>x^-^*A^r6](cEgLfc;W-yT>^£Lfc 

T*^-f A-->^»ffr&»T€?.5 AflQSrffll'v© 

[0149] m^fmmm^m^^-^7> 

>Tto;i'-^iift¥*i^03lH t *lf 

[0 15 0] «#«i««uBrtKy-r/x— >^7> 
y**. ;u-7 r T>5 : -^-©;i'-y®s^fSi©^M-ffl!i 

[0151] i=fc, »SfaMlfflrtg^;t->f7> 
;p-yT>^±©;w-ys«^(fij©^^p{w 

50 [0152] sfc, mmmmmm^my^^~^7> 
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[0 15 3] jfefc. ^»^tSfflrt^'fn-->^7> 

;w-:/7>^©;u-:mft^ft©3i^*#r 

[0 15 4] A— >^7> 
[0 15 5] »<WMMUHrt«^-f/X-^7> 

[0156] ifc. mmimmmtimy* n-\ >^7> 

^A , ->f7>rt©-*Offi7>rt^ 
f^;l'-/7>fti:bt, JU-y®ft#^©^M 

[0 15 7] J»flHH«l««rtj»^-f A— >^7> 

y< n- is^&mmm 7>ftti/T2ci ©«i&£§fs 

[0 15 8] *#jWB«fflrtK^-f/X— >^7> 
>f7>ftO-*OSI7>ft* 

f^-^7>fttbx, ;i/-^ss#*rfti<Ds(i^* 

y-f A'- Slllfffi 7 >r 1 1 LT 2 :3 ©«!&£§« 

•r^^tfttc. ct0/jN^j£*^©7>^^-«r*ST?€r^> 

[0 15 9] ifc, ^^Stfflrtjay-f A— >^7> 
y-f A- •> f7 >rt©-*©Sfl7 >f 

momf, ffi*©7>^^*s«s.z/jS(tt^ffl-r 

£ffittJP-y7>5^<hbfc«j&<hLfc©-T?. y-fM- 
->^S)^{c2o©{ig[*s«-e^si*ic, 

[0 16 0] *#*««fflrtiK^-f A— >^7> 

^-<y\*-->5 L 7>^±©— *©§«7>?-^ 
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[0 16 1] Sfc, ^M^tSfflrtJS^A— >^7> 
y-f/ 1 i->f7>ft©-*fflS{|7>Tt$ 
T^;i^-7 , 7>5 L ^-i:bT. Ik- :/BHt¥3rrt«>3ll?Pr 

/hMj£^^7>^**ST#-5£*JC. JKflf*fe7 
[0 16 2] 2;^ US^ttftttUBrtiK^-f^— >^7> 

^*;i/-y7>^^-<tLT, ;u-y®s*^ifii©^& 

^ /X- ->^S«#ffl 7>TttlT2^ ©«!&££« 
/M£S^7>ft^lTf5i V> 
20 5<Sj*a*#e>n3. ■ftil^©7>'T-^-^^« 

Rztxkm izmm-r&mwi- 77 >?■■}■£ vrzmfct v 
[oi6 3] mmimmmtm?^ n--. >^t> 

y-fA-yf7>ft©-*©Sfl7>rt$ 

^)V-zf7>^thx. ;P-7®«#*^©^* 

y-f A— >?§m*ffl7>^£ LT 2 o©<Bg[£§fI 
T€T^i:*Jr. $e»»C/jNS/£^^:7>T-^^T€r 
30 sii^ai^f^ns. 2 <=>»;:, to*©7>^^T 

^£Lfc©T. ^«^7>^±^s-e€r^£v^5a 

mi] *mw<D&i (Dmmv&mvmftmMmmftm 
m 2 ] *&mv>m i vmmnMmvmmte&mmpim 

7>rt©S10- 

[^ 3 ] *&wv>m i (ommnmmam&mMi&mPim 
40 7>5 L ^-©e*^witfSH4^-rs, 

[s 4 ] *^©m i ammvmmom&mMmmftm. 

[05] *Kw<Dm2<Dnm<DBm<D®mmM®mpim 

7>rt©Ef0. 

[0 6 ] #f£i5§©??l 2 ®^M©Jg^©SI^«l^*8fflrtjg 
7>5^©<!&®a<60gSfc3^©gEi}£ra*fr6jte£ 

[07] *5£w<Dm2<Dmm<D&m<D&mmfgji®mf*if& 
7 >5^^-©{BiS®^-S(LTv^^©^ strait rfijtt 

50 ^"TH. 
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ess] *&w<DWiz<Dmm<DBW t <DmmMui&mftfa 
ti9] ^m<Dm3<onm<Df&m<Dm^mmmmfHm 

[ail] *?tm<Dm5<Dnm<DMmv>m&m.nmmft 

mi 2) *mm<D&6<Dmm<DMm<Dmmm&mmfii 

[ii3] *&m<D&7 <Dmm<D&®<D&&immm?i 

[014] sommvBmnm&mMmmfi 

[015] *&m<D?&9 <D&M<t>B&v>%wmm®mto 

[016] *&w<o$s\o<DMte<oB®iv>m&mmmmf>i 

[017] *mi<»&\\<omt&<DB&<ommm&iskmto 
m.7>v-i-<»&wm. 20 
[018] *&m<Dmi2<Dmm<Dmm<DM&mmmmi*i 

[019] *?m<»iiin<D&m<DB&<Dmftw$mmto 
m.7>9-j-omi$.m. 

[02O] *&m<D&n<amm<DMmcDmmmM®mf*i 

[02 i] *&m<Dni2<Dnm<DBm<Dmtttemmm?i 
M7>^±\zmm-rz>7>7-i-<Dmfa&&^-rm. 

[022] *&m<n&n<Dmm<DKm<D&nmimmft 
m7>7 L i-<DmfoVk&5jk-?m. 30 

[023] *&m<D&i4<Dnm<DM&<Dm&mmmmpi 
m.7>v-i-<Dmfm. 

[02 4] *^^(0^l4W^JS<©^©^M^fflF«i 

0. 

[025] *%m<D&u<D^m<DBm<Dmm&mmft 

M7 >7-±ff>^( > tf-y >*4#tt0. 

[02 6] *^©^l5©HiS©Jg^©^M^eifflrt 
jS7>^^-<D«l^0. 

m2 7i *&m<D&is<Dnm<DBm<DM&i&&®mpi 40 

[02 8] *%^©mi6©IMg©^^©^M^«ISffirt 
JS7>5^<£M8f£0, 

[029] *ftm<D&\s<Dnm<DBm<Dm&$k&®mn 
m.7>7~)-<DWif8m. 
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[03 0] *%^©mi6<D||JgW^©SI^M^tafflF«i 
m7> ; r1-<D®fm, 

[03 1] *%^©mi7cosiis©^©si^^tafflF»? 

[032] *mm<Dm\&<DmM<DBm<DM&mM®my 
■i n-zs?7 >^©«*S0, 
[033] *M^«mi9©^ii©jgffiw^M«itaffly 

-f^-v? 1 7>^O^0, 
[03 4] *^©^20©^JSW^©^M^taffl^ 

[035] *^©m2i©njs©}gffi©^^tsffly 

[03 6] *^»^22®^iSK>^ffiW^«^tSffly 

[037] *mm<Dm2zvmm<DBm<Dmmmm®miy 

-f/\*-v'9 1 7>^©«^0, 
[03 8] *%W©^24W|IMO^©^M«S^ffl^ 

-f/t-i >?7>T±<?>mf$,m. 

[03 9] *|gW0^25©|^fiO^©SI#«««Bffl^ 
-fA-^T>^©«^0, 

[040] *&m<»&n<o&m<DB&<Dmmmm®m? 
[04 1] *&m<omi<Dnm<DBm<Dmmtmmmy 

[04 2] «£*0*flMISl(l«UHrtJK7>T-^-0*J«H. 

[043] matvWEiKnmmmy* n—\ >77>m> 
®&m. 

[044] wM^m^m^mm^mTy^^m&n 

Jgl6H4«r^-T0, 

[04 5] t!E*CD«S^^«|fflrtj|ET>^©MS«8S 
*f?f$Z>JtrSH4£^T0. 

[046] mmm*:m&istz.vit£&^-tm-c&z>. 
1 msimi&ti. 
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4 
5 

6 
7 
8 
9 
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6h 62. 6n 
61 1, 622. 6nn 



( 17 ) 



&m¥-l 1- 1 3 6 0 2 0 



[si] m2] im3] 




( 18 ) 



&m¥-l 1 - 1 3 6 0 2 0 



[06] [07] 




[HI 5] [016] [017] [018] [019] 




[02 1] [02 3] 




( 19 ) 



11-136020 



12 2] 



12 4] 



[H2 8] 




2400 2460 2600 2660 2600 
BJSSKMH*) 



lm3 3] 



im3 4] 



IM3 0] 



[S3 1] 



[03 2] 





( 20 ) 



1 - 1 3 6 0 2 0 



[035] [036] [037] [038] [039] 




8 ' s 




[04 4] 



I 



DO 
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&mW-l 1- 1 3 6 0 2 0 



[04 5] 
x 



90 




270 



(so int. ci. 6 mmm fi 
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